High prevalence of the fra(X) syndrome cannot be explained by a high mutation rate.
The overall prevalence of the fragile X [fra(X)] mutation, as determined by population studies, is approximately 1 in 850 [Gustavson et al., 1986; Webb et al., 1986]. This prevalence suggests a very high mutation rate which, in turn, suggests that many patients have to represent sporadic cases. In order to obtain an accurate estimate of the proportion of sporadic cases, we performed genealogic, cytogenetic and DNA linkage studies as well as direct analysis of the CGG repeat in relatives of 84 fra(X) probands. We did not find any evidence for the presence of sporadic cases. In 11 probands consanguinity could be proven by the detection of common ancestors, in 5 related families up to 9 generations ago. In the other 6 related families the mutation could be traced back 4-6 generations. In 3 or more generation families we were able to demonstrate that half of the probands carried the grandpaternal fra(X) gene. These results imply that rather than a high mutation rate, both Normal Transmitting Males (NTM's) and mentally normal female carriers contribute considerably to the high prevalence of the fra(X) syndrome.